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This research is motivated by considering new require-
ments of General Contractors (GC), resulted from modern 
day business environment and capabilities of Collaborative 
Networks (CN) to meet these requirements. GC should estab-
lish, manage and maintain an efficient network of suppliers and 
subcontractors to achieve complex construction project's goals 
and guarantee the project performance. 
In recent years, complication and specialization of large 
projects of construction industry has led into wide recruitment 
of specialists contractors and, therefore, dividing projects into 
small segments. 
Thus, there is more emphasis on maintaining coordination 
between various sections and contractors, which will in turn 
guarantee the overall performance of a project. This paper 
will look at advantages of establishing CN to enhance capa-
bility and meet requirements of GC in Construction Projects. 
Concepts related to other knowledge areas such as Collaborative 
Networks are introduced, too. It is hoped that this will help in 
further research on developing the concept of CN in construc-
tion project management. The paper discusses similarities 
between GC and CN and possibility of establishing a coordinat-
ing part for GC, in the format of a virtual enterprise. The findings 
imply that most of the GC needs for becoming international 
and successful could be covered by Collaborative Networks’ 
specifications.
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INTRODUCTION
In this conceptual paper, develop-
ment methodology for two research 
fields of General Contractor (GC) and 
Collaborative Networks (CN) is consid-
ered and similarities existing between 
requirements of GC and advantages 
of CN are studied. High level of com-
plication in big construction projects, 
caused by presence of various sub-
contractors and suppliers, forces GC 
to focus on coordination with subcon-
tractors. Rapid changes in technol-
ogy often make it necessary for firms 
to depend on external technological 
knowledge and skills, as well as their 
internal resources. Nowadays, many 
firms rely extensively on external 
linkages to acquire new technological 
knowledge and use strategies such as 
technology licensing and collaborative 
agreements for this purpose. Inter-firm 
collaboration is an important vehicle 
for creation of technological compe-
tencies (Schoenmakers & Duysters, 
2006). In addition, GC is needed to 
make coordination possible and main-
tain the network of suppliers and sub-
contractors in a hierarchical structure 
determined though contractual rela-
tionships. Many researchers argued 
that construction project organization 
should consider an interdependent 
aspect of the cooperative work struc-
ture (Chinowsky, et al., 2008) but none 
of them has been studied two fields 
of GC and CN together. Therefore, this 
paper attempts to review both fields 
literature to find similarities in their 
specifications.
Literature Review
Definition of General Contractor
 General Contractor is a contractor, who 
is responsible for preparing, coordi-
nating and completing all tasks of one 
project. (ISO)
Recently, it is understood that the 
success of big projects in construc-
tion industry depends heavily on 
contractor-subcontractor relation-
ship. Therefore, there has been more 
emphasis both on inter-organizational 
coordination between GC and subcon-
tractors and search for new concepts 
to improve this relationship based on 
experiences of different construction 
firms. 
Coordinating subcontracted work 
that is more sophisticated, requires 
more time and incurs higher costs as 
well .The cost affects performance, 
coordination and inspection level. 
How these variables are affected by 
coordination cost can serve as a cri-
terion for selecting relationship type 
i.e. in comparison with a competitive 
relationship, in a partnership relation-
ship the GC is required to put in more 
effort to manage subcontracted work 
(Lee, et al., 2009).
The management system of gen-
eral contracting and subcontracting 
is widely applied in international con-
struction market. The qualification of 
construction enterprises consists of 
the general contracting management, 
the specialty subcontracting and labor 
service (Fan & Meng-jun, 2008).
Time, cost, quality and resources, 
having mutual effect, are four major 
control items for any General Contractor 
in construction project .The best solu-
tion is to achieve high quality with 
low cost in a proper time limit, use up 
resources if possible and keep them 
balanced as well.
In construction projects, along with 
increase in the number of participants, 
including the owner, designer, gen-
eral contractor, subcontractors and 
resource vendors, uncertainty will also 
increase. It is suggested that coordina-
tion is an effective method to minimize 
the impact of uncertainty. Some even 
believe that GC can lead the coordi-
nation of implementation (Shuquan & 
Kongguo, 2008).
GCs are large companies with great 
abilities and experiences in construc-
tion that have great knowledge of spe-
cialty sub-contractors and suppliers 
and vendors. They choose proper sub-
contractors and suppliers for project 
based on project type and require-
ments and try to coordinate them and 
lead them until the objectives of project 
have been achieved. GC and suppli-
ers behave as parts of a network that 
relate with kinds of contract relations 
or strategic partnership.
Project implementation team can be 
seen as a virtual enterprise, which con-
stitutes the supply-chain in a project 
carrier through collaboration work in 
response to rapid changes in construc-
tion market. This is visible in coopera-
tion existing between some parts of 
project teams with different responsi-
bilities. However, in order to get market 
advantages at fierce competition, the 
GC must find the best suppliers to 
build up highly efficient supply chain 
in project management. The relation-
ship between General Contractor and 
suppliers is a cooperative and efficient 
one in supply (Xiaolin, et al., 2008).
Collaborative Networks
The notion of “network” is nowadays 
a central issue in many fields includ-
ing social sciences, communications, 
computer science, physics, and even 
biology and ecosystems (Dorogovtsev, 
et al., 2003). A large variety of collab-
orative networks have emerged during 
the last years as a result of the chal-
lenges faced by both the business and 
scientific worlds (Camarinha-Matos & 
Afsarmanesh, 2005).
It is a common assumption that par-
ticipation in Collaborative Network has 
the potential of bringing benefits to 
the involved entities. These benefits 
include an increase in “survivability” 
of organizations in market turbulence, 
as well as the possibility of achieving 
common goals by excelling individual 
capabilities. On the basis of these 
expectations we can find, among 
others, the following factors acquisi-
tion of a larger dimension, access to 
new/wider markets and knowledge, 
sharing risks and resources, joining 
complementary skills and capacities 
which allows each entity to focus on 
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its core competencies while keeping a 
high level of agility etc Although every-
body has an intuitive notion of what col-
laboration is about, this concept is often 
confused with cooperation. For many 
people the two terms are indistinguish-
able. The ambiguities reach a higher 
level when other related terms are con-
sidered, such as networking, communi-
cation, and coordination (Camarinha-
Matos & Afsarmanesh, 2006).
In today’s industry, CN manifest in a 
large variety of forms. Moving from the 
classical supply- chains format, char-
acterized by relatively stable networks 
with well-defined roles and requiring 
only minimal coordination and infor-
mation exchange, more dynamic 
structures are emerging in industry. 
Some of these organizational forms are 
goal-oriented, i.e. focused on a single 
project or business opportunity, such 
as the case of virtual enterprises (VE) 
(Camarinha-Matos, et al., 2009).
A CN is a network consisting of a 
variety of entities (e.g. organizations 
and people) that are largely autono-
mous, geographically distributed, and 
heterogeneous in terms of their operat-
ing environment, culture, society, capi-
tal and goals, but that collaborates to 
better achieving common or compatible 
goals, thus jointly generating value. 
Additionally, their internal interactions 
are supported by a computer network 
(Camarinha-Matos, et al., 2009).
Virtual organization of CN frequently 
demands for information and commu-
nication technology to support coor-
dination of cross-organizational busi-
ness process chains. Service-oriented 
software technologies provide prom-
ising means to regulate and enforce 
coordination of cross-organizational 
software service interactions but miss 
organizational abstractions and meth-
odology (Zippiness & Emmerich, 2008).
Structure and Characteristics 
of General Contractors
The concept of GC has been under com-
pletion over half a century in western 
countries. During the said time, a cer-
tain number of technology-advanced, 
large-scaled, internationalized GC has 
been formed. All of the large interna-
tional GC implements globalization 
strategy and their business scope is 
wide. The SNC LAVALIN Company in 
Canada, with 40 years’ experience 
in international engineering contract 
market, has commenced business in 
more than 100 countries. The Bechtel 
Company located in USA has success-
fully achieved over 20,000 projects in 
more than 140 countries and regions 
on all continents; its business area 
ranges from civil engineering to the 
oil, chemical, metallurgy, railway, 
telecommunication, industry and civil 
construction project, transportation, 
electric power, water conservancy and 
other infrastructure projects etc
 Research and analysis indicated the 
following as common characteristics of 
these enterprises: (Wen & Xiao, 2010)
� Globalization of scope and diversifi-
cation of business 
� Organizational structure of enterprise 
adapted to general contract
� Advanced project management 
technique
� Powerful finance capacity
� Technology innovation
Necessities of General 
Contractors in Construction 
Projects
Five serious challenges faced by con-
structors and suppliers in construction 
field, relying on past experience and 
foreseeable in 2020 are as follows: 
(Camarinha-Matos, et al., 2009)
� Simultaneous process and task doing 
capability 
� Large increase in human resource 
performance and human satisfaction 
� Immediate conversion of docu-
mented information obtained from 
various extended sources of data to 
useful knowledge for effective deci-
sion making 
� Enjoying enough flexibility to 
respond to necessary changes and 
opportunities of market in last minute 
� Innovation in providing construc-
tion process with concentration on 
decreasing dimensions’ scales
� Also other challenges and necessities 
of these contractors which have been 
recognized in past researches could 
be read in following:
� High financial Competence (Ballard 
& Kim, 2005), (Wen & Xiao, 2010) 
(Xiaolin, et al., 2008).
� Long-term alliance- collaborative 
maintains (PARK & HAN, 2012), (Han, 
et al., 2010).
� Rapid communication, information 
exchange and knowledge exchange 
flow (PARK & HAN, 2012), (Tserng & 
Yin, 2010).
These challenges need new organiza-
tional structures, business models, 
theories, processes and technologies 
to prepare companies for addressing 
modern day changes in business envi-
ronment. To overcome the constraints, 
these companies need cooperation 
with one another.
Structures and Characteristics 
of Collaborative Networks
Amongst CN some networks are goal-
oriented in which intense collaboration 
(towards a common goal) is practiced 
between their partners, as opposed to 
longer term strategic alliances, where in 
fact not collaboration but cooperation is 
practiced by members.
Goal-oriented networks can be either 
driven by continuous production/ser-
vice provision activities or the common 
aim of grasping a single (collabora-
tion) opportunity. In Goal-oriented net-
works, the first case of CN labeled as 
Continuous-Production driven, includes 
those networks that have a long-term 
duration and a relatively stable situation 
during that time, with a clear definition 
of members’ roles along the value chain 
(Camarinha-Matos & Afsarmanesh, 
2006).
How will an organization benefit from 
participating in CN? Will the benefits 
compensate for the extra overhead, loss 
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of some control and even taking the risks 
that collaboration implies? These are 
the main questions that many small and 
medium-sized enterprise (SME) manag-
ers ask when the issue of collaboration 
is brought up. In fact, effective collabora-
tion involves considerable preparation 
costs / time, in addition to the opera-
tional overheads and risks, which rep-
resent barriers to the rapid formation of 
dynamic coalitions in response to busi-
ness opportunities. As a basic rule, in 
order to support rapid formation of CNs, 
it is necessary that potential partners 
are ready in advance and prepared to 
participate in such collaboration. This 
readiness includes compliance with 
common interoperable infrastructure, 
operating rules and collaboration agree-
ment, amongst others. Any collaboration 
also requires a base level of trust among 
organizations. Therefore, the concept 
of Virtual Organization (VO) Breeding 
Environment has emerged to provide 
the necessary context for effective cre-
ation of dynamic virtual organizations 
(Camarinha-Matos, et al., 2009).
VO Breeding Environment (VBE) rep-
resents an association of organizations 
and their related supporting institu-
tions, adhering to a basic long- term 
cooperation agreement, and adoption 
of common operating principles and 
infrastructures, with the main goal of 
increasing their preparedness towards 
rapid configuration of temporary alli-
ances for collaboration in potential VO. 
Namely, when one member (acting as a 
broker) identifies a business opportu-
nity. Earlier cases of VBEs were mostly 
focused on a regional basis, e.g. indus-
try clusters, industry districts and busi-
ness ecosystem. Besides the production 
/services focus, a large number of more 
recent VBEs focus in on new areas, e.g. 
science and virtual laboratories, crises 
management etc. Simply put, network 
is comprised of a group of members 
linked to one another, including per-
sons, teams, organizations, information 
and etc. Every organization interested in 
maintaining its’ competitiveness should 
present in networks (Camarinha-Matos, 
et al., 2009). Table1 shows reasons to 
join VBE. 
CN have shown that they have a high 
potential for creating an appropriate 
situation for innovations, application 
of technologies, satisfaction of unpre-
dictable needs and maintaining the com-
petitiveness. A CN includes independent 
members from different geographical 
locations that work under different con-
ditions, have special cultures and social 
investment and define specific objec-
tives for themselves and, finally, use 
IT and ICT for improving collaborative 
business. Depending on organizational 
structure, communication mechanisms 
which are an integrating part and also 
a method for exchanging informa-
tion in dependent tasks or processes 
between members, have an important 
role in CN. A CN is a virtual network for 
global production, made up of a group 
of active companies with fix and spe-
cific capabilities that maintain vertical 
and horizontal communication network 
between themselves, other independent 
companies and even their competitors. 
Unlike maintaining internal resources, 
mission of members in this network is 
to pay attentions to management and 
effective resource sharing.
As an organization which has various 
groups of entities, internal relationship 
in a CN should have enough flexibility 
(Camarinha-Matos, et al., 2009).
Moving from GC to CN_GC:
As it has been stated before due to the 
high level of uncertainty in construc-
tion projects, which is resulted from the 
Market-related reasons Organizational reasons
▸ Increase in activities/profit
▸ Coping with market turbulence
▸ Increasing chances of survival
▸ More chances to compete with larger companies
▸ Lobbying and market influence
▸ Easier access to loans
▸ Cheaper group insurance
▸ Better negotiation power
▸ Prestige, reputation, reference
▸ Access/explore new market/product
▸ Expand geographical coverage
▸ Increase potential for innovation
▸ Economy of scale
▸ Develop branding
▸ Achieve (global) diversity
▸ Management of competencies and resources
▸ Approaches to build trust
▸ Improve potential risk taking
▸ Support members through necessary reorganization
▸ Learning and training
▸ Shared bag of assets
▸ Organize success stories and joint advertisement
▸ Help in attaining clear focus/developing core competencies
Table 1. Examples of reasons to join a VBE1 
1(Camarinha-Matos & Afsarmanesh, 2006)
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presence of various sub-contractors and 
suppliers, the general contractor should 
focus on coordination with subcontrac-
tors that is one of the most complex 
tasks in construction. To do this, GC 
need to use their resources, including: 
time, materials, and even labor.
Since construction projects cannot 
be completed by a single individual or 
organization, every project involves a 
close and complex collaboration of het-
erogeneous firms (Son & Rojas, 2011). 
Providing a CO: 
A large variety of collaborative net-
works have emerged during the last 
years as a result of the challenges 
faced by both the business and sci-
entific worlds (Camarinha-Matos & 
Afsarmanesh, 2005). Figure 1 shows 
interaction maturity levels in enter-
prises. Networking involves commu-
nication and information exchange for 
mutual advantage. A simple example of 
networking is the case in which a group 
of entities share information about 
their experience by using a particular 
tool. Coordinated networking in addi-
tion to communication and information 
exchange involves aligning/altering 
activities, so that final results will be 
more efficient. Cooperation involves 
not only communication, information 
exchange, and adjustments of activi-
ties, but also resource sharing for real-
ization of compatible goals. Division 
of some labor (not extensive) among 
participants also helps in achieving 
cooperation. Collaboration is a more 
demanding process in which entities 
share information, resources and 
responsibilities to jointly plan, imple-
ment, and evaluate a program of activi-
ties to achieve a common goal and 
therefore jointly generating value. This 
concept is derived from the Latin col-
laborate meaning ‘‘to work together” 
and can be seen as a process of shared 
creation; thus it is a process through 
which a group of entities enhance the 
capabilities of each other.
Coordination extends networking; 
cooperation extends coordination and 
collaboration extends cooperation. As 
we move along the continuum from net-
working to collaboration, we increase 
the amounts of common goal-oriented 
risk taking, commitment and resources 
that participants must invest into the 
joint endeavor (Camarinha-Matos & 
Afsarmanesh, 2006)
The recent trend in enterprise col-
laboration is building partner relation-
ship between organizations. Partner 
relationships are characterized by a 
hierarchical framework, such that an 
enterprise does not have total control 
over the others. Partnered enterprises 
achieve their goals only through the 
exchange of information, negotiation 
and coordination. The general purpose 
of enterprise collaboration is usually 
to maximize marginal profit or to hold 
the market punctuation along with 
minimizing negative impacts (Yoon, 
et al., 2011). 
After reviewing both fields’ (GC and 
CN) literature, a comparison has been 
done to find common points. In Table 
2 all the GC necessities and CN charac-
teristics are seen; it is noticeable that 
establishing a CN will help in enhancing 
the role of GC from several aspects and 
it is possible because of the similarities 
existing between structure and charac-
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Figure 1. Interaction maturity levels
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Conclusion :
Although this study reveals how new 
achievements of networks knowledge 
area particularly collaborative network 
concept can use to enhance capabil-
ity of GC. Considering the similarity 
between advantages of implementa-
tion a CN with key performance indexes 
of GC leads us to make more researches 
to find feasibility of joining GC to kinds 
of CN. According to what has been 
discussed and reviewed, it is notice-
able that establishing a CN will help in 
enhancing the role of GC from several 
aspects and it is possible because of 
the similarities existing between struc-
ture and characteristics of GC and CN. 
Furthermore, reviewing necessities 
of GC in a construction project with 
organizational achievements in CN, 
we can have a prospective of future 
projects handled via new Generation of 
GC which are implemented in body of 
CNOs. Future competitive requirements 
of those SME organizations active in 
construction projects illustrate that, 
viability of these companies depends 
on robustness of their cooperative net-
works as well as relation maintained 
with other parties in this industry to 
use abilities and opportunities in order 
to survive and gain success. 
Suggested topics for future research 
include lessons learned from manu-
facturing knowledge area for CN and 
defining critical success factors and 
key performance indexes for implemen-
tation of CN in construction projects. 
In addition, exploring the effect of 
absorptive capacity on the relation-
ships between CN and GC performance 
by project size and type. Necessary 
contract strategies between CN parties 
to create a successful partnership area 
field to research. 
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